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(57) Abstract: 

PURPOSE: To reduce the difference of the visibility of 
the colors of images handled by first and second devices 
by processing image data so as to make the colors 
coincident in visibility corresponding to respective 
visual environments for observing the images handled by 
the first or second device. 

CONSTITUTION: For instance, RGB data are supplied 
from a CRT monitor 7 for displaying soft copy images to 
a image processing part 1 In the image processing part 
1. the Image data from the CRT monitor 7 are subjected 
to image processing and supplied to a printer 10 for 
outputting hard copy images. In the image processing 
part 1. the RGB data are converted into XYZ data in a 
converter 2 and supplied to a visual environment 
conversion part 3. The XYZ data are converted into LMS 
data in the conversion part 3, subjected to image 
edition processing In an image edition part 4 and 
supplied to the visual environment conversion part 5. In 
the visual environment conversion part 6, the data from 
the edition part 4 are converted into the XYZ data and 
supplied to the converter 6. 
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^^t^^tca (light surround) TtM^^^-SiSI^ 



( 8 ) $#P^¥7 - 2 2 2 1 9 6 

14 

d) xm^^M.^i^'^ (mpiii. ^mmx^m^^^m 

-^U.^) t, m^^'^tC^ (light surround) xmfSi^ 

m^ii, nmj/)^f^j-rLx^^^^mx\ 

-c;UYt, (AF«1<DMm*^lSi;'5l^^^) V't<D 
[0 0 6 9] ^H7l6cofe^,<hC:^TCRT^^^7|3g 

^^nActi^^E^tii^dtti. ^nmz. t^ibtfi^ 

(dim surround) T'M^^^-S CitC+S^-^ 

L"fi, 03lC^-r<fc7lC. ^oB&T^^tC^ (dark sur 
round) T'M^^H-Sig^i:. ^SUtd^ (light sur 

round) xm^^E^m-^t^ra^o^.mm^t^tnx 
^ct^^x^^, 

[0 0 7 0] :i:iT', m3iz^Lrzmm<om^u-^)iY 
tmmL" tommt. m^^rA^iz^r^xmrzLtt}^ 



iO-50 

4 -16 



0.40 

.6^ -16 



0^3 

U -16 



•"(8) 



tC:Btt'50fi£c7);y>TMiE^:3& (0. 5 0) izm'^h 
(^iCLtMT. CRT^-^ 7 0V7 tr-iUgfilC^-l 
f ^ :^ > T Mi IE i& ff 7 it:^ 1^ 7^1^ ^ -5 . 

[0 0 7 2] fifl^. CRT^-^7{Z*5tt-&77 K=J t: 
-iii^£D:3>h7X yu i 0 lc*;tt-5/N- K 

M' ' .((.I.e.,,). S/S' • .ts.r.c.,,, ^rO. 8 

(=0. 4 0/0. 5 0) mt^. m&.\zMr^i^>-^ 

[0 0 7 3] fie-:?T, mm^^m^sxit, ±]^Lrzx 
■oizL xmz A fiofsi^x - ^L/ 

L •(s.nctn). M/M' ' ,(i,(ic.pr». S/ 

K^;^ h^«U^c^Acomt^x-^L'. M'. SMC 

sizm^n^, 

[0 0 7 4] 
[S[9] 



( 9 ) 



15 
L* 



4^^¥7 -2 2 2 1 9 6 
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= |L/L'n(SofTCopy)| 
M*= |M/Mn{SoftCopy)J 
S*=js/Sn(SoftCopy)| 



[0 0 7 5] CRTt-5'7 7&^'5»Ii>A*-^2^ 

ift'Lr^.^^tLtzmi^y'~-!^\t. (9) T^m-^ti 
[0 0 7 6] :kiz. umm^m^5\z^n^m^^m<D 

y'j>^io\z^t). •:/')>hm\zwmnrz/\~- 



[0 0 7 7] CCT, '/^)>^ 1 0\Z^^J\-\^3\^- 

mmzMj^^t^m^y'-^ CMY (k) zi>;\'-^' 



20 



•(9) 



6 t::lB^$nT^i^:/'j >^ i 0fflcoyD:7r'r ;ut^ 
^U, ^C0i^m#6n;tXYZx-^$, (3) (CL 

>i5^1 0(C<fc^A-H3t:-H^^IS^Ufcjg^05^or, 

• (I. r4c.t>T} * S/'S,<i, ric.p,) lc!:;^-5>. 
[0 0 7 8] 3>h^XhtcKLT«, ±^L^cJ:p 

[0 0 7 9] 
[ISclO] 



I WL n(SoftCojjy)| = | UL n(HanJCopy)| 
|M/Mn(SoftCopy)| = |M/MnCHardCopy)| 
|s/Sn(SoftCopy)| = |s/Sn(HaitlCopy)| 



••(10) 



[0 0 8 0] J;-pT, ^ (9) iScto: (1 0) tJ^^., ffi A- e-iii^fcm-r'5)LMSx-iS';:iq#^n^C 

mm^t§s^%2^omm^4^itvxumi^^i^^5\zx so <hic;5:-5. 

:^^n^L'M' S'x-^'^. ;^^(CL^C7)^oT^^r [0 0 8 1] 

L==L*-Ln(HardC(^y) 
M = M* • Mn(HanJCopy) 
S = S*-Sn(HanlCopy) 



[0 0 8 2] mmm^t^^sT-n. ±^\zLfz^^-orL 
(3) (D:^m(D'im<Dmnmizj:':>x-A^^-^nx. 

D I CchUTt^XYZx-^'t^n-S. 40 

1.91020 -1.11212 0.21990 

0.37095 0.62905 0.0 
0.0 0.0 1.0 



X* 






= 100- 


Z* 


E 



[0 0 8 3] 'A\z. mi^mm^4<D$jim<onm\zz)[^^x 

[^12] 

"l* 

M* 

S* -(12) 



ISSci 3] 



0 



( 10 ) 



17 



L» = n6'(Y*/Yo)^-16 

a* =500[(X»/Xo)*'^-(Y*/Yo)"^J 

b* =200[(Y*/Yo)*^ -CZ*/Zo)*^l 



2 2 1 9 6 
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0. c:<o^^. ^n-eni 0 0 tptc-s. lo 

[0 0 8 4] dCT. :^MS4^(Ci5^iTti, ^j^l^^ 

[0 0 8 5] m^mm^4\t. &.ji0^v\zLxn^n 

S(^^7^, sE: (1 3) (12) icSoa^T. L 

[0 0 8 6) 'A\z. m4it. mm^m^ I izj:'oT. 

±(O^OiZ. CRTt-:$' 7(7)7 7 hZItf-^i)^lI^^^^ 

■::?^iT:f' J >^ i o Ku t:-mi&ffl:f3 ^-ttti^ 

co-a^i. :^ (7) iz^{-f^mmmm^R,,,to) 
0, 2 0, 4 0. 6 0. 8 0. 1 0 0 %\zm'ARxxm 
[0 0 8.7] 04H;fciiTn, ^m\z, mft^ttm^.^R 

iii^cDe(D^^<D-g[^$-^t-'[Lv3ia (Psychphysical 

Scale) ^tox^^, ^4?^^^., mft^ttmm^R 
.dpti, m^4 onme o%um(r>^m(Dm\zi^^r^ 

tfc0ij^is:R..,£o^-^Tts. 6o%ti.rz.t^\zm^^ 

^i4o%^^<Dpi^xmmr^t^m^ti^>, 
[0 0 8 8] 'A\z, mb\t. ^2<Dmf^mmmmi\z^ 

^^$n>^c7 7 h n tr-ii)^(C^^f£;T'5 R G 85^-^^ D 
Hi, =J>A'-5'2tC|fit@:^nTU^CRTt-^7ffl 
(^yayr^MZ^-DX. X YZx-^'D 2 tcSS^$n 
^. CC7)XYZx-5'D2Ji. A:^^^^^^^!!^^^]^ 
/t7^-^, En-^^2i:i;fet.^TH-t:>-!t8fcJ;O:9c0{li 
:/j(cao'l^T. ^^comt^x-^J'T^^ L- M' S' X- 50 



Y*/YoS 0.008856 

fX*/XoS 0.008856 
lY*/Yo 2:0.008856 
fY*/Yo^ 0.008856 
|Z*/ZoS 0,008856 



"(13) 



[0 0 8 9] -etr. L'M' S*x-:$^D3ti. 
^^^roKDx-^T^^L' a' b*x-5^D4IC^^$ 

D5<l:$ns. ^UT. ^CDL* a* b*x— 5^0 5 ti, 

tC*5l>Tfi-t>U-l l(Ddi:^{CStJliT, XYZx-^ 
D7tC^m^nS, C:<DXYZx-5^D7ti, D>A*- 
^6fCietg^nT(.iSyj>5' 1 0fflCD>rD7r^ 
J:-pT. r'J>^^l OtCj^^^nfcCMY (K) x-^' 

[0 0 9 0] :^\z, 06 (i, 5^^^$jgffiLfciSi^i2iii 
'>xxA(^m2^jS0ij£o^j?^^j^,T^uxii-s, 7:c*s, is 

f}^mz{zmf^nxi^^m\t. m2<Dmmm^'>xy^j^ 
tmm\zm^-^nxi^^, 

[0 0 9 1] C:or)®^i5lg'>XT-AtC4D(.iTti, /^^^ 

-5'ig^gB2 i$igf^-r^c:if-j:^x, ^m^^m^ 
m^t^cttj^xt^. 

[0 0 9 2] A7/-^iS:^gS2 l^i^f^-r-Sd 

fi^^tf^fc^exDjS^S^, fiRUtf (1) D9 0. 
(2) D6 5. (3) D5 O/cCch'iOct^tCietS^-t^T^o 

t^(l)tt7feiT. (2) SlliiJT, {3)D6 5. (4) 
DS Or^<i:(7)J;^fCiatg^ti-T4^< J;^tcL. C-ne><7) 

. \zMft^^ tct<7>^. ^iZM^ ^'tt^ZLLiZ^Or^- 

o)M^mzMft^-r^umm/'^y>^-'^^. m^m^t^m. 
[0 0 9 3] :k\z. m7\t. ^mA^mmLtzmi^^D:^ 

->XxA(O^3^liS0ii0mfi£^^UTl.^'5, m 

m2izm^m^ti^f^.r^umz'Di^x\t. m- 

<DW^^Hl.Xh^. 

[0 0 9 4] 0 7tri5l>Tfi, Ativ'/Uxmfzlt^tl 
x/WXtLT, ^n^'nx^^:^3 1 ^fctiCRT^ 

=^S'7t)mi^(^nxi5 0, x:^^^±3 lX'mr)i^,ts/\~- 



19 

[0 0 9 5] t^oT. umm^^mr\t. 
^ (11) ^L*. w. s'^zmr^^mzuvfc^w 

r^m^izmLrcmnmtyn^ztizj:^. lmsx 

-^t}mit><btl^Zt\ZU^, 

[0 0 9 6} &.±<Dj^^\z. A-Kntr-iii^ty^h 

^^^-mmto^o^^^^-^r^^oiz. M^M^ 



[0 0 9 7] $e>{C, t^migA7/-i?'(C®-^t.iT. U 20 
[0 0 9 8] ^^c, A:^xAWX^ai:'35='A--rx<?:75^ 

^mmzm<^rirc^m\zmm^nx\^'^rztLxh. m 
mt. ^ijy'/u ?.^tts^inmt\z^omi 

izn^nm^^^^ 5 T^ftr^ j; ^ icrs c t iz^ so 
iT&^T^s, Ep-fe. ccT)^^, i^-^hitt^izmr^mmo) 

[0 0 9 9] ^^mnz^^^X\t. Xii'rn^T. 

<tm:^TAWX<l:CDm^^t»^i:LT, CRT^-5^7 
tyj>^' 1 0<i:C7)m^^*5^^. X + v:^3l<tCR 

;^J/,^<hCRX^3^'7<i:(am^^^1i-^.. gS.^TtL 40 
T V 7 h n tr-iii^^^^t- ^ 2 ^<D^-'^<Dm.^'^t> 

■^uno. 'ptsi< th~:/y^^}M^^^Lxmi^^mti 
(^^) r^A:^x/\Wxi;J;t/ai:'jxAWX(7)m^^ 

t>-it^m^^^xoizr^z.t^^x^^, iBL. x-fi'fn 
-i'x*3io;ai:^xA*'f7>coian:^$, SE%7t-&rtciii^ 

[0 10 0] s/i. m7L\m2<D'$immx\t. y'j>h so 



( '1 ) ^#^^7-2 2 2 1 9 6 

20 

rirz/\-}^3\:^-m^^n.^mmzm^mmyc(DB^ 
myt0B^f^<o^m.) ^..^ hd \z^n^/\-\^zi 

[0 10 1] iL>^i lisctcxi 2coi^:^^ig 
It. M^a)ai:'j^#g:UT, ^ (i i) 

[0 10 2] ^^c, ^UtSS2<^||Jg0iJT»i. H^ifSm 
ci: 0 ^«?)?t)(l^t^H:^J^!^R. . p ^^ffi S J: ^ (I 

mmu^^e cRT^-^7(Dse,^.c5^^®^ 

[0 10 3] 
[3gcl 4] 

Radp =f( ^'st . ^vicw.Yn,CRT»Yn,Ambiem) 

[0 104] tJE^^T. r... Y..c.t. Y 
.$:%^UT. mf&it^j^gtR.,.^^-^-r-5cJ; 

[0 1 0 5] fit, ^0m^/m2^^z^m7\z^\,^x 
^m<Dm. m^mmhm^^'it^j:z)\zr^'Z^m^^ 

-5, ^^c, 06IC:fet^Tti. /^^;<-:$'^^gB2 1 

Ati (1) m^^"^. (2) ^ffi, (3) 
\z^^^itxi6t. m^\zMn^ii:^^oizt^'}^^m 

[0 10 6] $6fc. m^\,m2<D^mmx\t. crt 

^:-^7lcS^$nrciiife€:H5iJS-&0?^SL"fi, 1^ 
STMLfcct^lC, ^oBif;ii:C:5 (dark surroun 
d) Xm^^n.^^'^t. ^Slitd^ (light surroun 

d) xm^^n.^m'^h<Dm^^mm.^t^^^x. 

(8) tC^bfect-5(C, CRT^-5^7IC^^$n;ciffii 



( 12 ) 



21 

(0. 5 0 + 0. 3 3) /2) iU. ^jyh:2E-m^ 



Xcont = f(Yn,CRT.Yn^bicm»Yb.CRTi Yb,Ambiem) 



^m¥7-2 2 2 19 6 
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(0 10 7] 
(^15] 



[0108] t^oT, Y 

[0 10 9] ^fz. ^mmmz^\^^x\t. m^^m^i 
\^m^mm^4^miti^j:o\zLrz^^. m^mm^4^ 
mnnzmm^m^ 1 m^r^^o \z vxh^^K 

[0 110] 

m2) *5£fl;j$MLfeiSi^M'>XxAco|li^;^ 
0iJ® l^5fi£ T 7 □ -y IST^ -5 . 

^^^^ \^^}:f-miSi0^<DM.x<D~mmt<Dm%<Dm^ 
[^5] m2(omi^mmB&i{z^n^y'^^o&tn^m 
me] ^^^M^mmLrcmmm'>7.^A(Dm2^m 



10 



20 



30 



[S7] *%?g^^fflL;t®^i5l31->x-7-ACDM3^M 

[09] 08(^ili^^2l31>.x5^A(lt5tt^x-^o9DSn 
miO] 08©M^5!lS'>X^A{C^5tt^,T';/e>i/ 

" mil] '^^<Dmwmi^7.v^Aa)^m^mmr^m 
[^?•^col^^^] 

1 
2 
3 
4 
5 

6 
7 
8, 

1 0 

11.12 -t:>-y- 

2 1 /^^j^-^ia^gu 

3 1 



9 -b'>-th 



mi] 



CRT 




00 




[^3] 




20 40 60 
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m2] 



m4] 



CRT 




[05] 



10 
5 
0 
-5 
-10 L 

10 
3 



Cb) ^ 0 
-5 
-10 



Radp 



Radp 



Dlr 



e 

L 

^: 

r 
1 



1 







XYZ 







D5 



XYZ 



DS 



CMYCK) 



[m6] 




[01 0} 



SEftgB43b 

^ 



XYZ 



L*ft*b* 



45 < 



CRT 




^-7 



45d 



5>l 



mi I] 



□ 



( !4 ) 
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46 



47 



CRT e— ^a^A'-f 
RGB, 




RGB! 



42 



43 



XYZ 



XY2 



^ M-XY2 



44 . 
_L ' 



48 

_S_ 



iCMYCK) 



45 



[m9] 



i 



—47 



CROB)'"Dcvicc Dqjcodcot DaU 



--43 



(XYZ)"'Dcvice Independent Dsia 



-45 



(XYZ)— Dcvioe OCYZ)-"Dcvicc 
tndawodcai 
Dsta 



-"7 

(RGB)- "Device 



-44 



42^ 



lodokcndent 



V 



7 

cr'J>hHtt) 



46- 



(RGB>"*Dcvicc 
Dependent 



CRT 
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